Differential blockade of early and late components of acoustic startle following intrathecal infusion of 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) or D,L-2-amino-5-phosphonovaleric acid (AP-5).
The present study investigated the individual contributions of spinal cord N-methyl-D-aspartate (NMDA) and non-NMDA receptors to the acoustic startle reflex in rats. The first experiment measured whole body acoustic startle before and after intrathecal infusion of various doses of either the NMDA receptor antagonist, D,L-2-amino-5-phosphonovaleric acid (AP-5), or the non-NMDA antagonist, 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX). Both compounds depressed startle in a dose-dependent fashion with similar potencies. A second experiment measured startle electromyographically (EMG) in the quadriceps femoris muscle complex in the hindlimbs during auditory stimulation to characterized the effects of these two compounds on the early (approximately 8 ms) or late (approximately 15 ms) EMG components of the startle response. CNQX preferentially blocked the early EMG component of startle, whereas AP-5 preferentially blocked the late component. These results suggest that the acoustic startle reflex involves an early EMG component mediated by spinal non-NMDA receptors, and a late EMG component mediated by spinal NMDA receptors.